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( i ) =y vfi-M ; 

(ii) t*>-M07\t , )T)\,^-)l> ; 

3. frtB7K'J7';U3-;UA<7t<'J7^U>^-^ri> K(PAO), mtLittf 1 ) *=f-\s 
>?"U=i-;MPMGh 7Kgx^u>yj=3-;u (PEG) £^t?7K'J 7;U*U>^Y 
(PAG) „ * H*v7K'Jx^U>y'Jn-;u& (mPEG) a^iJ^Dlfl/ 

— x^hz;up— t KP+vif;Hz;i/P-7, a^TMrS/x^Hz^ 
a-^&l/t kp**>^p tf;Hz;up— x$^ttJi/0- ^h+J-XDAn* 

yjp-v>s ^utp-;k v;ueh-;u. "7**p-x&i;-e-tif>a) 

. v;u7t?— x % ?;u* I — 7^ <?i)*u-)\, s t;uk-x, tnet-x, x* 
p— 75 



p-x. 75a^f>, :?Ptru>yu=i-;KMPG)T?fe£, M*jg2tB 

5. KrlHTKU^— *<tK'JT;U^U>^-^v K(PAO), #£L< I*tK'J7;U^tU 
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o 

7 . MIBtH'J "7— &tf/:R(*Sgj!><200da~8, 000da % L < 1*400-7, OOOda, 

s. mtztf i )7)i'=i-ji'W%m%Li*$im<»s~is<H> % l < 1*10-60%, n 

9. ^IS^t*Sl{«lJ(DpH^PifitT-r-5)fcA(CpHi)||PSlJ$^jtaLTCN-?>. If 1 - 

10. ^IS^SSffJ^pH^fFiB^-v*— tf<DpHJ:y tO. 5-5. 5pHl&<i. #£L< 

12. MiB^^^-WS-b'j^-^v^lSajiffia)*^. ftus-fe 'J*? • 

13. ^^assij(7)pHA<7-i2, »*l<i*7.5-iit?&^. ^mm^2^w^<omm 

o 

x- e>i>ht>x i^JiiiiBita>$!iS>jo 

15. ^^S8#JCDpHA<pH5.5~1U L < 1*6. 5-9. 50>tgffl|zjgf ft^qil 
4|H«<Dtt«lo 

is. 7^*-4fa>ifjas^tt$3feS-r-sfcto(D^r'<feo-c. ^^^«>*-4f 

<D2®pHJ; y tO. 5-5. 5pH#(4T7U* 'J tt"Cfe-5pH|CfcLXT7K'J — /KZ># 
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19. ^-v-r^Tmm.. Mz.it^mm&otzihoMx.m'i ~v<D^-ftifr-\ 
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(ommtzM-t&o 

& < <r>mi*m\ (Mz.imm®m it^^bmm^mizi&z^ti^x^ 
y , *<D$$g:frfrz>mf£to>&fb y m. o m<Dmm\zm.®i& 

a. 

at* t>mmfs&it)%t!i LW^ttMLU^t mmmoft mzmxpt®* *l# i*a 

0 {£ U K ; u I c £ T? i S T f & ^ £ T- fc & «, 
Feng Xub (1996) Biochimica et Biophysica Acta, 1292. p. 

303-31 1l**i*fc^ vti—eo&fem^ ABTS<hO> 1 BSRH©^^ >*zl<<-*s 

3^mzpHR.ts&m&ift&-c&hzt&7K+ 0 

Palmiertt) (1993), Appl ied Microbiol, Biotechnol., 39, p. 632-636l*25°C 
X4 > a > LfciftMWfc^ -V * — tf *><pH 3 T? J: y tpH 7 T*Z00ft(Dffl 
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&<*S38<]li (i) tfatf (ii) '>£ < £ *-«0>tKU 7;u=i-;u££- 

^ v*— tfcDMJSpHcDpH^WT^TK'J 7';U3-;ute#(DttJ£<D§i8<J£tt;'<-cafe# 
$ ft*: &?iB£5£t!L*l*«flg?ffr £*Tf £ o 

^vh-M : B*;f*S'Ky — tf) Enzyme Nomencl 

ature (1992) Academic Press. Inc. \Z®.?t* E. C. ^7^X1. 10. 3. 2 

(DJ: -5 1- LT£j££ftfc*r B 1<*<DgijiSWfc2> »y ?'J >^l*-g<*. * l ) -d&xStf 

^;U^UX (Aspergi 1 1 us) % Q*tK7 (Neurospora) (0>J*.l#N. 

1f(N. crassa)) , ?K KXtK^ (Podospora) . jRWf-X (Botrytis) , =j 'J fcf"7 
(Collybia) „ 7 * * X (Fomes) , (Lentinus) , ^U^Ph^X(PI 

eurotusk h^>T"X (Trametes) C •£■(&— ^(DM/tfclitt^fcsgiftlCcfc y fcl t> 

(T. villosa) =T. tf>*>h-5*(T. pinsitus) =tK'J tK;UX ■ bf> 
v^X (Polyporus pinsitis) (P. tf>*>^XXIiP. tfny+>-X(P. villos 
u^iLTtab^) =3'Jt;^" e>*>h-5X (Coriolus pinsitus) ] „ 
tKUtK^UX, M'/? h-T (Rhizoctonia) (#Jx.l£. R. V7-) , n:?y* 
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X (Coprinus) . (0>J*.l*. C. ? 'J id =f- 'J X (C. plicatilisK a^'JXX- 
'>^U^X(C. cinereus)) % ^t^U-v^ (Psatyrella) s 5t'Jt7V7 (M 
ycel iophthora) % m*.lf. M. +f-t7^7(M. thermoph i I a) ) „ 
A (Schytalidium) „ y U tfT (Phlebia) (0iJ;LliP. 7^ (P. radita) ; WO 
92/01046#RS) . zi'JtJvU* (Coriolus) (0ij*.t* s C. /\— Xh-7*(C. hirs 
utus) ; ftlffHim 2 -238885^-#Rg) % t? 'J +a ^ 'J T (Pyr icular ia) XI* U v K 
tK;u* (R i g i doporus) (D&fr t> ft £*i 5 7 vh —tfT? fe & 0 

(Myce I iophthora thermoph i I a) 7^£ AfT?#§7 v* — H&Ut^ 1 ) 7K7UX • tf 

b*L-SJi)c^lc(i s =?vh— \f(D&mxitMitm (mediator) , pHHflT*ik *n3»£ 
— tf^TK'JTJUJ— ;UD#£TT?* 7 vh— t?<7>Mi£pH<fc y tO. 5~5. SpHUMiT 

'Jtt^fc-SpH-effji-r^chic^^^ictllii-r^o 

El 1 li 5 -tr 'J * 7 V => • +r— 7 -f =y =5 y ± —M (120LAMU/ g ) &rJ30%<7>PEG 
6, 000£ £^J$£#&0J?<7)fc<*i8#]<7)pH9. 0T?<D-Mfe1(Dffi'Sa«SF^lcfeMt-5H: 

8* CD/ < ? -? t — £ v & z> %n*mmo>/ tr > t - t>mm si* £ ^-r . 

0 4l*5-tr«J^-^V^ • -9— ^ 7* 5 5^* — tf<DpH9, 9. 5&7j:i0a)$£©;3H4 
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m 5 i*4o o c-e 1 ~i 6 b ommom i=ae»te t l x mm l tz* i^ 7 -*fl)5 
06i*D 10% w /w(])^Deu>yij3-;i/&i;2) 10% 

fi£^;^tt:i{»J4'r*(7)40 o C-e21iirBlfl)5-b'J^-7V^ • "9— ^7^777*- tf<D 

S"J£«ittU frfr&i!{Si]l*10~60 o C % #£L< l*20~45°C(D;gjg-T?&??L*:££ 
*SgBJ#li, ; 7^73--e&tP7K'J7';Uzi- < >U^^A/-C'JiE-5)ja[<*S!i^|T»fcorpH 

iipHct y to. 5-5. 5pH3i{i. msjwicii i ~ 4 P M£<i7;u*i y ttT?fc < Tiifcfc 

Hf(DB^Jgtt<7>'>^< i:t20%, «fc y A#I=I*30%1SI±* 0iJ;itf5O%Xli6O%m 
±s MC:&$?(::fi70%Ja±. *f*L< (*80%JJl± % $$K90%J£Lt N 
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<D pHA<^fg^<Dtt^flC^^toTL^^Cl^^f^,, -ettpHlipHUffraK 0i]*.l£/< 

v ^ -r-ommiz «j; y m m<z>phic^ -ens l * < r i*& & * t^. -5-<o jfcfciaaj;^ 

JipHli^^<f} s itt$ti^K#Jlzffl^^5ia»JO*^;1)I^L^< Tl*tt&&l*. s 

^7 'V ?1 jf 

l=l»'r*1*«tt» MJSpH, ««£ (pi) If) 4:fl!>Hil-CitttW^i*K*^U-^ 
**MI=IIL-CWlc#it**i«^^*-if<J!)«l=l*«*jBa* 3.1*5* (Rh 

us) aa?yft— tf. afetfi=#±«iiB«**a) 

7?*- tf. «?ltf«;fttfJl»5?*-i?* «*l*U % /$ h^T • ?5* ha 
7 (Rhizoctonia practicola) 5*V73 — tf (Reinhammar, B.B.A, 205. 35-47 (1 
970) ;Bollag* (1978) % Can. J. Microbiol, 25, 229-233). 5t'Jt7V5 
£3fc<D5«:/7J— tf, WlCS-feU*? V5 • -9— 5**S3fc<D 

5 9*- (W095/33836#R8) , i«y#JUX, ft IztK'J tK;u;* • tf h -7 
a*®5v*— tf (W096/00290#R&) % i/* 'J i^ACScytal idium)«. W=S 
. tr— ?7-f ;UA(S. thermophilum)ffi*(D7 9*— Hf (W095/33837#RB) . tf 
'J37U7 (Pyricolaria) H« ftl^P. jf'J-tf(P. oryzae) A 3fc<&5 v * — If. 

• S/*U"7X(Coprinus cinereus) £3fe<7>5 tfj&<$*lf b*i-5„ 
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5 -b y 37 V ^ • "9" — ^ 7-f — tf <DS&pHliW095/33836 (Novo N 
ordisk) Ic^tf, SttLtyU>Wv>^fflL\ 6.5-C&& 0 ftoT. 

, S#I::7.5~110>«3H left* 

0. 25M(»^y >»/^>y7 7- pH9.0ctJO)10%<Z)^ y tf L/>^U 3— ;U(MP 
6), 0.2%<OProxel (MU) ©tfCO) 5 "b 'J ■ "9— ^E"7< t? 

li40°Ct?4iimiC84%<7)»^1±^iHH#-r'5)„ pH9.0T?l*. /<■— fe>x-^JBB 

;St£i*pH9. 5* y tjgi^ c t tfmtb b tiy=o 

y^v^ • t7-f77«^- t?iipH9.o-e-®3e^-efe-5d:5-efcys 25 

°C&t;40 o C-C 4jgF«fjf?iB Lfc^lc-e-H-5 ? *l93%Sl/84%0)jS1±A<lil#*ti'5o 

M^tK'J^UX • bf>*> h^X^y* — -tf|*W096/00290 (Novo Nordisk 

) Kim*<Diiy, mmt LT^>y >tf)\,?z>>$:m^. 5~5.5a>MjgpH£*r*- 
-;^^^^^^s^i*«iSlJli5Xl±5.5 e ky t7';u*yi4-efe*-<^-c-fcy, -e 

LTfa5. 5~1K ftlz 6 ~9. Sdfc^^Ci: i!)W£ LI*. 
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6O%0)PEG 6.000. pH6. O&ffc^C&TK 'J TfOUX • tf> v h X^ y rt— Hf l*H«S 
0J1 lZ^-rMyic40°C|cfcLN-C, 14H^lZlOO%CDSieSt4^*L. -?-L-C4il 
fS]&lz65%(D3SS;£14£ *i Lfco 
7K'JT;uzi-ju 

£ 1 -MO ?K 'J 7 3 *>< Z (DffiJSlJ 0>& mt <D tz Hb L X I * < T I* & h> 

K (PAO) , M x li tK u t u > ? 'J p -;u (PAG) 

, ^J^I*7H , J>^U>yj3— TK'Jx^uXf'Jn— ;u (PEG) , > h**> 
^•jx^U>yj=i— ;U (mPEG) ai^TKU^Ptfl^^^'J^— tH'J tf^JUT 

;up— 0*3.1$/ ^ju-fejua — ajUTK^-i/y^u-tert/P— x, x^;u-b;u 
p— x, t Kp+vi^Hz^p-x, *;U/t<^vx^;Mr;up— x&tf fc Kp 
*v:fptf;nzJUP-Xs fllxJit Ko+i/ 

— X. X, 15 ^ 9 I — X, 77tV-^, <fP— X. XL/ 

x, v;utK— x, 7;u-i? l — x % yj-fep— l — x, toet-x 
„ x?p— x % Tsn-x, 75D^ff^ ^p tfu>yj P — ;u(MPG) 
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'J7;MfH/*Va— MPAG), ftlC^P tfU>yj a-;U-C&£ 0 

*!6Bj(DSIfi|[C*jl\r, tK'J7;u=i— ;Ui100da~8,000da. »£L<I*200~7 
, 000da<7)|gH, 0iJ;ttf6.OOO0>tt?-g£:frU -£ LT*&BJ0>;$<*a!4&l<& 5 -75 
#£L< 1*10-60%, ftl::20~50%£,546.5>C 

I*, 
o 

xi*»«coii5i^R&sxi*i©ih-r^!B5Hr-fc^„ a£ft&t«£tt*!if=t*« 

oxel (M) l*iiaJStfi;«±4«8aiJO!)ia«T?&*„ 
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^^^L/-K0ta-AKi/U* (mz.lt, i&MgAerosil. Cab-O-Si IXIiTix- 

W&± (0iJ*l£Claytone ) . fttflCTK'j T-*m. fid it I* t Kp* 

*>^ne;u-b;UP-X (GUittfNatrosil (S^i) ) >a*A;b<3*lf * 



*i=#<e«^v*— tf) ira^-r *pHtt*«-r*) 

WttHfi&s (KH 2 P0 4 ) , fti**th'J^ (NaHC 

0 3 ) s HFK*'J-t7A(CH 3 C00K), MW-HJ^A (CH 3 C00Na) x>§g-;/K 

7? ft— tf&W 
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ISOtW^lf : K-f*-> («iJxl*s ^a'J KW?P5 K) ; - 

U>^>Slxx^;u CflJ*.!*, t$*fc#^S07KUx^u:>yij=j-;u(PEG)0> 
vU >^r— hXXf;k #]*.l£PEG 4, 000 v'J >^r- h] . X^;U3- (4-t 

5 >SL 2. 4-^DD7l/-;k 7 -t KP*->£"*"J 6 

-t Kn**>-2-:f- hf>&. &tf p-fc K >-x;u**- h] 

; 2, 2' -7V/ - ex (3-IfM> i ;f7 , / l J>-6-7;i/W-h) 
(ABTS;0yxli, W094/12620#RS) ; fttflClO-* ^;u- % 10-X^U-:&t/10 
-^□e;i/7i/f7iJ> (0y*.l£. W094/12621#RB) kft-So -*-a>ft!l<& 

Jg^^j«^SiJli«!lxli, W094/12619, W094/12620Sl^W094/1262Uc^^$*tr l> 



+-9" v > 7p If* >8tRtf 10- > Z> i / v >T? fe* (W094/12621 icIE^ 

) o 

^SiJI*-«ft(C*5IB^(D3|fl^<D«lw, ^ ^JjflfiRiK3<D 10-7—1 0-2mo I / g <7>S 
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^Lra>!7icLr^iSiSafie!^a)io-5~io-3moi/g<7>a-e#^-r^o 

»j^no)Sfefe[cfcLNr, &tfic0ii*i*^iiffcfe<D&#*iiJEic&$?izii 

m<D&mzttzt>-tm* own* z>ztzmm-?z>o »&o&m±mz 

<, ^ftv7 5 > ; ^-TSyS^b^^^TH^K&^^XX^U® ; 
75/71/ — JU*I ; "7 x / — jUjS ; 

2.-*=5-)\,- 1 , 4-v7 5/^>f>, 

4 - > ^;U- o-7i-U>v7 5 >, 

1. 4-i?7 5/-'<>-lf> (p-7i-U>v75» , 

2-> h*->-p-7i-U>i?75>, 

2 1 . 4-v7 5 / ^>-if > (p-hMU>y7S» . 
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2 P P- 1 , 4-v75 / "*>-tf> (o-^np- P -7izu>>;7; 

4-7 5yi/7i-/l/7 5> (N-7i-^-p-7i-U>v/75» % 
1 -T5 / -4-/S h#ylf^7 5/ *C>«t?J/ (N-£-> h+vlf 

;i/p-7i-u>^75r/) , 

(N, N-tfX- (£ -t Kn^rS/X^A,) -p-7i-l/>v75>, 

1. 3-vT5y— K>-tf> (m-7i-L/>i/7S» , 
2-y^;U-1. 3-vT5y -^<>-tf> (2. 6-P75^ HH» , 

2. 4-v7sy h;ux>&ur 

2. 6-v75/e'J v>„ 

v? - t 5 y m&te^s&a a-* >m& ox * -x from iz it &lto> otf-g 

2. 3-i;7 5/$Iii, 

3. 4-v7i/$im 

ae;k 2-^ne;uxii^;uxx J f;u) „ 
75/ 7iy-;u^(D«ijiciiJUT0t.a)*<#**t-i > : 
1 - t Kp+->-2-75 y "0-tf> (0-7;; , 

1 — t h'P + y-3-7i / ^1^4f > (m-7 5/ „ 
a>) , 

1 -y^;U-2-t KP + ->-4-iS-t KP + vXf^7 5 / 'O-t?^ (2 

-t Kn^rv-4-/S -t Kp+>>if;i/75/-h;nv) , 
1 -t KP4-V-4-T5 y ^>-tf> ( P -75y7i/-;w . 
1 - 1 Kp+v- 4 -y 5 y ^<>-tf> (p-^ws/^i/-;!/) 

1 -y 4-v7 a y "C>-t?> (2. 4-vT5y T-V— AO . 
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1 -x h + y-2, 3 -v7S y<>-tf> (2, 4-y7 = /7x^ h— ;U) 
1 -jB-fc + 4- VTS y 'O-tf > (2, 4-V7 

i, 2-i?t KP*v"0-t£> (ep*f3-;i/) » 

1, 3-i?tKn^>-2->fM>-t?> (2->f;i/uy;k>y-;i/) , 
1. 2, 3- h 'J t Kp^v^>4£> (tfp**p- ;u) > 

1, 2, 4- h g t h*P*i"<>-tf>> 

1. 2, 4- h'J t KP^V-5->^;U^>-tf> (2. 4, 5-h'JtKP 

**>h;ux» % 

1. 2, 4 — h 'J t h'P + V h;UX> % 

1. 5-i?th*P^>t7{iUX 

1. 4-i>t KP^->^>4f> (fcKP*y» St/ 

1-tKP+vt7$U> (a-t7l — )U) o 

5 7i/ -yu^S^&^^xx^f^KD^JlciiJiiTcT) t<»75<^ 

£tL& : 

p-^-7'J>IS (W*>s 4-t KPJFi/v/>^-5>K) , 

; 3. 5-y>h*v-4-tKP^>» 

7xjUyi/» (HI*,, 4-t h^vv>t?>i) , 

„ x^;u s ipe;k 2-^pe;uxi*^ : 5 i ;ux^-7 i ^) « 

SI (BP*., 2-t Kn**>*JMHt) ;&tf-?-(Z>xxT;u (0»J;ttf, i£ii»7;u*;u 
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) *><#£;h,& 0 

If : P -37x - S XPPDK p- h;U-< lx>-^T5XPTD). 

^PO-p-7iZU>-i/75>, p-75/7i;Hk o-75/7iy 
— ;U. 3. 4-^75/ h;H>, 2->?JU-1, 4-i57SM^X 4 
5=JU- o-7iiL/>y7;X 2 h + v-p-7i-U>v75>, 
2 -<7 P P- 1 , 4-v7 5 / -'O-tf 4-75/v7i-;i/75X 1 - 
75^ -4-/3 -> h + ylWiy -^<>4f>, 1 -75/-4-tf7. (£ 
- 1 KP + yif^) -T 5 y ^>-t£>, 1, 3-v7 5/^>t*>, 2 -y T 
;U-1, 3 - VTS/ ^>-tf>, 2. 4-i?75/hJH>, 2. 
tf'J 1 -t KP^-v-2 -7 5 / ^<>-tf 1 -t + 

*>-tf>, 1 -y^u-2-t Kn^rv- ^.>-tf>. i -y 2 

-t KD**>-4-/3-fc h'P4vif^7iy ^<>-tf>. 1 -t Kp^Fv- 4 

-T5y<>-tf>, 1 -t Kn^v-4-y T^uTsy ^<>if>. 1 -y h**> 

-2. 4-VT5 y ^>-tf>, 1 -X h^V-2, 3-v7SM>-t!X 1 - 

4. 7-^x^-v>i;*jU7t<>K % 2, 7-^x^-v>i;^;u7K>K> 2-71 

•f*»1J)\,7$>M* 2, 7-v7 5/7itv>, 2, 8-v75/7itv> 
, 2, 7-V75/-3, 8-v> h^>7itvX 2. 7-v75/-3- 
> h + v7itvX 2. 7-vT5y-3-y h+v7itv>, 3-^y^ 
;U-2, 8-7itv>v7?X 2, 2' - C (8-75/-7->f ;b-2 
-7itv^) -< Sy ] lfXl$/-;k 2. 2' - C (8-75/-7-> h 

4v-2-7itv;i/) -fs/] tfxi^y-jk 2, 2' - ( ( 8 -t s y - 
7 pa-2-7ityW -rsy 

] t?XX$y— JU S 2- C (8-7 5/-7->f;l/-2-7it^) T5y 
] X^y— 2. 2' - C (8-7Sy -2-7itvW -< 5 y ] tfXX* 
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/ —)U S 3-75^-7- (y^f;i/7 5 J ) -2. 8-^*^1 — 5-7i- 

;u— *P'jh\ 9- (vxw?^) c or D 7ity>- 1 , 5 - v 

N — C 8 — (i?Xf^75/) -2-7xti/-;H — J* * 
7= h\ N — (8-^ h4v-2-7itv-^) -*$>XA,7tx>7 5 h\ N 
. N. N' , N ' -f h7^fil/-2, 7-7iti/>75h\ 3. 7-V*T 
ib-2-7ity>7i>, p-7 5/$,lli, ^J^Llip -7 5 y x 

^;u. p-Tsy^m^^yj-iz'j h\ p-7 5/siifi'i'v^k p - v 

(iii) =7"J±— tfatrthxn+mWHn&w : 7^*-Hf(*^n D nfflMXi*^|-i» 
< I* * P> E6 3tEC0 7 ^ e / * >> ^ >X I*t- •< & tfifiiiffi'fel <7 * > 
W096/03440#HB) 0 mWz* 7 v *— tfli'J ?V -teJUP — (0iJ 

/)<BEBJ$*i,Tl>* <«;ll*, W096/03546#HS) . 
1**4 

r^^^pH7. 0X1*8. 0-effi#Lfc^!filc*IS{$4xfeiia^>K 'J tKJUX • e>vh->7 
7^*— tf (3525LACU/ml) . 
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Novo Nordisk A/S. Bagsvaerd. Denmark* y$8it£ nf=7K14/HlS!t«5 ; Mett I er$£ 
*Hfcfl£*rS18.5% w/w ; jga&^l g^y^50mg<O$B»^^*— tf^r>/<<7 

S) o 

MES/**V77— : (2-N-^E;U7|xijy -i$ >*JU*>&) (Sigma 8250) 
o pHI*3 NONaOH (Merck 1. 06498) £m*T5. 5C:IJigo 

■7l/«C>&37%paM*) 800380 23. 2 g 

lifts *^U7K* Milli-Q 200ml £7? 

23.2g<Z>-7H'>lg£M*- hffliffMU fit 150ml 0>7k£il8gfii# 

*) pro analysi Merck 
h'J7/('v77-1.0M: XK'V^iSat 

h'JX Ct Kp + v^^;U] 75/>^> 121. 1 gSigma T-1378 

HftS*^** Milli-Q 1.1 I £t? 



h'M/<^77 - £ h "C^S L , * U T 800m I <D* £iS^ig# L *>< 

o 

K'JX/^y?-r-25mM ; pH7 50 

h'JX/^^^T— 1.0M 25.0ml 
■?ly(^M. 1.0M 5.0ml 
JjftS^^MC 1 I £T? 

pH£7. 50±0. 05|C|@S 

50ml<D hU7A-v77- 1.0M (*X*>'J ) $1 lfl)>X77Xa(D«f 
IC&#. -€-LTf?j700ml<D7K^*nxSo - -T? 5mKDT U-f >B1 1 flDX-So P 
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H£7.50±0.05|::i8gU * LTtK-C SEP £ "dig-fa „ (pHliHCI Vltmmiff 

s iromftnt^vij—emmizM-rzmmtto&iz&z) „ 



PEG 6000 paM 807491 25. Og 

h'Jh >X-1 00. S i gma T-9284 5. 0 g 

Milli-Q* 0. 5 I ^T? 



25.0gtf)PEG 6000X^5. Og 0) h 'J h>X -100£#g/t?— hT'fflL, fit 

L *>< b400m I (DTK $ *P *. 1. . 58#-f £ £ T?i£#-f § „ 
MWICZ(D?§^^0.5 I ©yx^xziicigu -tLTTKr-BHl^T'lifi-r 

y ' J > v >Q. 56mM ; * h y <? % *S 

i/*) >#;U^i?:/*ft7M$5Signia S-7896 10.0mg 

i^y- JU96% 50ml 



v' J > "t i }\>*?\> >Q. 28mM ; 48% x ? / -\\, 
*s l J i> >0. 56mM 25. Om I 

JBU*^tK Mill i— Q 50ml 
25ml(&*>'J>2OU#i'>0.56mM it**? \ — #F#) £50ml<&«* X7^X=ilc^ 

§ait(D^^ : 'J Jlgi^O. 056mM : 48%x^y -JU 
v 'J > **;U ^ v >0. 28mM 2m I 

x£y — )\, 96% 4ml 
JBU^^UtK Milli-Q 10ml£"<? 

3(D?&j«l*6%<DX^y-;Hc*rLTSy^L-Cs 360nire*?j2. 20>WiJ|R^ WT^< 

x*y— JL6% 

x*./— ;u 96% 62.5ml 
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JIB5*^b# Milli-0 1000ml £t? 

62.5ml<Z>i$/— ;u96% (> Xi/'J l/*-) £1 I ©>X77Xa|:gt, * 

K'JXNa-/^^7T— (S&S»J*20mM) 

PEG 6,000(i4SiJ4'30%Xli60%<D|£JS!^S) 
PEG 600(M8]4>30%Xli60%<7)f£*i!|$!if|) 
Proxel 

h»Jh> X-100 

v'J >*\>U^v> (Sigma S-7896) 

T b«f ^m. (Merck 800 380) 
h'JX (SIGMA 7-9 T-1378) 

mm. 

<;COBAS>;FARAiliC>^«fSI (Roche) 

tumtf B,muv 2101 PC 
^ v*— HfStti*»*W*#T-c©S/'j >#;i,$r shamble* y »j^-r-5> 0 

f§fe^--5!SSIfe^530nmT?3t^:ai|^-r^o #ffi&#li19mM0>^ 'J >#;u$f 23. 
2mMa>^/<*v7r— pH5.5. 30°C. 1 »©S(6B»|IIIfr <&<> 

■\ s 7vh—emtii. (lacu) licn^^^Tr-i ^^yi.o^-f^p^;u0i/ 

^vrt— tf?Stt<P?ftlfr (I AMU) 
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L^«, 17*;*- (LAMU) l*TIB<Z)^#TT? 1 #15 «J 1. OT^f P^E/KD 

« 4Mrftftl£16. 5-?«< ^D^uai/'j >**;u^i?>, 20. 3mM0> HJX/VlWi/ 
K/<^^T-<»SF5?g^*T?pH7.5, 30°C, J5J5B#W 1 »<t L, SUftStSfcHSteO. 0 
006~0. 0028LAMU/ml 
^ffiPB^ (LOD) : 0.005LAMU/ml 

M&tBI&# (LOO) : 0.01LAMU/ml 

mfeW : 0. 01 -0. 044LAMU/m I 

JU& LT^l**. U^;i/3> hP— ;U-*>:?\>U£*&8?SiK 1 'J y h^UcMi 1 1 i-Q> 
X7-v^Lfc50g(DPEG 6.000)r0.025LAMU/mKD^^S14lC*-C^JK-r-So * 
> ? jU*#*rWH 5«-«#1- -S„ **0(Z> ^ «y * — tf > ZffrO&m &m *. I* < : C 
0BAS> ; FARA»i&«"*rl*-«te-r 4 . 
<;C0BAS>;FARA^P^^A 

t^l/-va >T : £p— * — ^-feju^vtfx — F*J0>;£J£lcM<5£-ClH]|E2-t»- 

->a>P :25/i I (Db^a > ho- ;U-9->^UXI*K»*>^^ 20 
/u I (Dfl^5^7^7K(Milli-Q)&t/325// I <7>/<y:7 7 — (BP*j, 25mM(Dh'JX/ 

v u-r >i/<-y77- pH7. 5) *u-$-toottfc*c* -icSA-r*o 

*^L>— S/a>i : p— ;Mni£-f 4«t, 77- ;&tf-9->:7;uii-tr;n*jT? 
^-KL/— «> a >SR : 30// I COS© (IP*., 0. 56mM(D*> ') lsii)l>#Vts) 
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&l/24lH]@a>ijRJ|RjSiJ^fiS (60~1208» $ AABS/#a>i+||a)fctf>i-m^o 
li<;C0BAS>:FARA;M5£fiI[cg-3# Cu/ml] «t LTftWf<So 

A x Vol x D 

LAMU/ g = 

W 

A=<;COBAS>;FARA;U^¥i$jfiia> CU/ml] CLAMU/ml] 
Vol— 9->^;u^3K0)fc^(zfflt\f=^3.-^ Cml] 

w=li C g] 

A= F x AABS/min 

A ABS/m i n=< : COBAS> : FARAIz £ y tt* L , 530nmt? OURJlXSfcte 

V 

F = 

v x E x b 

0. 400 x 10" 9 x 10 "» *> 

F = 

0. 025 x 10" 8 x 0. 065 x 1. 6 

F=0. 154**) 

*) 10-3= yr^?Q^.u,/ij frt>-?s(5 P^U/ml'M&3£g| 

**) \.$Gmw>ztt[,mm~x 

V=<;C0BAS>;FARA*(DSEC?I^!fei(D^g CU 

E=530nm"C(7>-7'<^P ; E : 5— ift^SJt CO. 065/ I cm(D+>- > ^USSK (Baeur 
. R. t> (1971) Anal. Chem. 43 (3) 421-5 



) } o 
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b=-9->?;M£g& (cm) „ figsgavi*, 1. 6cin<&-teA<rt+>->;? < Mll&b 
LT400mltfjE>^ o 

M. -9— ^37^7^^*— tfSt/TK'jTte^x • fcf>*> h-?x ^ -;/*>— -tf£-£<D 
MJBpH (BP*> % pH6.5;R 1/5.5. ^ft^ft) T*40°CT?16Bffi?¥ L*= e 

M. V— 4=7=7 v-h— -tf£25mM(D h 'J X/HCI/*y 7 7 — IC^L. -5"L 
TC0)pH£pH6.5l::i)3&U 1000LAMU/mKDSttlcLf=o tK'Jt^UX • t?>vh 
r7X^-y*-tf£25mM(DMES/\*-/7T-IC}gfrU -t LrpH£pH5. 5lCfE& 10 
OOLAMU/ml <DSt4lC Lfco 

jS»Lfc»^^4°CSi;40 o ClC^^He^, -eL"C-9->^;U^24^. 30 

&&W7£mt4°ciz&'Dtztt&<DMmzMmir% c?^f >K) , hp*,, 4°c 
»*i=»***ifc#u»K;ux • e>*> h^x^y*-- tf dOLAcu 



, 8.0&i;9.0lwfc^-Ci«^Ltco 
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^ 1 



m m 


4 X 

LACU/ g 


40*C 

LACU/ g 


14B 


60% V JU f h -;l/pH7. 0 


9. 0 


5. 9 


65% 


60% V ;P t' h -;PpH8. 0 


9.7 


7. 9 


82% 


60% V /I/ h' h - ;UpH9. 0 


9. 8 


9. 5 


96% 



^ 2 



SSj M 


4 X 

LACU/ g 


40TC 

LACU/ g 


14B {&© 


60% PBG 6. 000 pH7. 0 


7. 2 


7. 0 


97% 


60% PBG 6. 000 pH8. 0 


8. 7 


7. 6 


88% 


60% PBG 6, 000 pH9. 0 


9. 8 


9. 7 


100% 



a 1 &t;a2^p,7H'j T;ua-;K7)#^T-e5fe#$*triffi , jK$^14^#b*t§ 

tK'JtK;ux- ei/^h^X^»vii— K<7)B*Sg' g»frtt: (4^ffl) 



* 3 





4 °C 

LACU/ g 


40*C 

LACU/ g 


14B&© 


60% PBG 6, 000 pH7. 0 


7. 4 


2. 2 


29% 


60% PBG 6, 000 pH8. 0 


8. 4 


4. 2 


49% 


60% PBG 6, 000 pH9. 0 


8. 8 


5. 7 


65% 
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LW=0 

38&S-tr'J:*-:7 V7 • "9— *7-f 77»</*- tf(120LAMU/g)£30%XI*60% 
C&PEG 6. OOO&tfPEG 600«!:^#^•C*fife^;'«^*?§^CDW , iSE$^14^pH7.0. 8. Q&Xf 
9.0lcfcUTi4SILfc„ 

A I : PEG 6000 £30X 1*60% <t Lt 
All : PEG 600£30XI*60%<h LT 

B : 20mM(7) hU^/TU-f >i/\'7 7 7~ T?pH8. 0X1*9.0 

Iffi® : WJ^=fAi/-;uMc7)^^f=2Oml(D-y-i/^ < ;u§SS0c*i-e«#Lf= < , g£F^ 

ffjffiSJS : 4. 25&tf40 o C 

smi*peg moo&$^vmzmm(Dttm&i£teum<omm$:m-? 
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* 4 



rs x\ 4\ a a. A M*tl 1 1 f 

PEG 6, 000 {gg$J 






M 


25 < t%£SSi€tt 


40T %m@Stt 


30% PEC pH8. 0 


1 


92. 0% 


76.0% 


30% PBG pH8. 0 


2 


92. 8% 


75.2% 


30% PBG pH8. 0 


4 


114. 4% 


37. 8% 


60% PBG PH8. 0 


1 


94. 8% 


74. 9% 


60% PBG pH8. 0 


2 


85. 0% 


59. 2% 


60% PBG pH8. 0 


4 


103. 6% 


63. 7% 


30% PBG pH9. 0 


I 


92. 8% 


90. 7% 


30% PBG pH9. 0 


2 


100. 4% 


86. 1% 


30% PBG pH9. 0 


4 


93. 6% 

. .... 


78. 2% 


60% PBG pH9. 0 


i 

1 


108. 5% 


86. 2% 


60% PBG pH9. 0 


2 


78. 5% 


69. 2% 


60% PBG pH9. 0 


4 


82. 9% 


47. 5% 
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m 5 



pbg 600 mm 




Si M 






40V %S|®«tt 


30% PBG pH8. 0 


1 


83. 0% 


9. 9% 


60% PBG pH8. 0 


1 


86. 3% 


75. 2% 


60% PBG pH8. 0 


2 


93. 6% 


78. 5% 


60% PEG pH8. 0 


4 


76. 5% 


45.0% 


30% PBG pH9. 0 


1 


89. 0% 


11. 3% 


60% PEG pH9. 0 


1 


89. 0% 


89. 2% 


60% PEG pH9. 0 


2 


88. 6% 


92.7% 


60% PEG pH9. 0 


4 


84. 9% 


42.6% 



Hf&tfPEG 6.000XliPEG 600£tK V T)\,i-)\,£ LT^T?fi£<S 
14A<3O%0>PEG 6. 000^^A/T'fi£<?>pH9. 0O>mm~M LXmft$HZ> 0 

S-tr'j^-^v^ • -9— 17^77«^- If, ^/^oeu^Ui- ;KMPG) 

• 320-370LAMU/ g 

• 0. 2%<DProxel 
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& 6 



NO. 




PH 


y< y ~7 r — 


1 
1 


20% MPG 


9 


0. 05M 5 ^ X 


2 


20% MPG 


9 


0. 05M V 


o 




n 

y 




4 


20% MPG 


10 


0. 05M ^ 'J >> > 


5 


20% MPG 


10 


0. 05M 5 y ? 7> 


6 


20% glycerol 


9 


0. 05M MJX/^t"f>®? 


7 


30% MPG 


9 


0. 05M h U ^/7l/-f >K 


8 


20% MPG 


9 


NaOH 


9 * 


20% MPG 


9 


0. 05M hyx/vix^^se 



MS : 

•tr>^-v<h LTgt»L/r (0. 2&tf4>§l<DfgSi::&^< ¥$H6) 0 

&::<t£*Lfc, 40°C-CffiK^T*li, *7y?XpH9£#/vT*j£.Sa!i8iJ;&tf:?7 
-fl/K (pH£9lcll3SU •€-LT-5-CDffi<D/<^7r-l**nx.r^3S:^NaOHi!lSiJ) 

£Ufc0iJ6 

•MPGfcyg-fen-juczm^&x.^ 
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T1E<D£I3J (^7 IC^-T) £f*i*U £T 
■ 320~370LAMU/ g 
• 0.2%<DProxel (jSJg) 

s 7 



No. 




PH 


>< v y r - 


1 


20% MPG 


9 


0. 05M MJX/7l"f>i 


2 


20% Glycerol 


9 


0. 05M hU^/Vlx-fyif 


3 


30% MPG 


9 


0. 05M h'JT./vH'^^ 


4 • 


20% MPG 


9 


0. 05M >S 



mmm7 

10%<DMPG.&tfl). 2%<BProxel &-£AsVJ$.Z>0. 2SM(D<f l J 9 sl*t*v "7 r 

-*^T?ja*«(*«H*fl!>3-fe«J:r:7y^ ■ -*-^E 7 -f 77 (250LAMU 

zostii<D«*^ia4(c^-r 0 7*;*- t?i*pH9.0T-s*,£5£-c-&y. 25°c& 

mo°Cfl)^f*iT?0 4 fim<DK']Kttl=:93%&t;84%<D9tt«<ie^$4t«. 
StJfcfllS 

40°C-P21^Bfl g)M. ¥7^?-^- gtPWig. 

M. -9— 77^*— tf**#»JHl &^2^tl^*l.<7)4JT*40 o CT*21iira 

«*#Lfc<pH9.0). 
ttfflM : 

250LAMU/g (Xttg 3 y3.1mg®»** 
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1O%<7)w/w0)?P fcf 1/>^'J =i— ;u 
0.2%<OProxel (jStfl) 

0.25M(O^»J->>A'V^T- (aMtD^'Jv^'^T-fi*, pHI*4N<7)NaOH 
TfpH9. 

fi!t*Hi±-CJ:<J!i$U pHlipH9.0±0. llcPSL, -e LTB&5 *7JU*£§i& 

250LAMU/g (Xlig^y3.1mgO)e^^>/^7g) 
10% w/w(D^P eix^yj 3— ;u 
3% w/w(D^;U3-7. 
3% w/w(DProxel (iS^) 

T-pH9. o\zmm 

tfL#\*'£-C&<mWL. pH[ipH9.0±0.1lciSgL. * LTllft 5 *7;Mc£&i& 

-cDiiC!gi(D^$4 o cir«- 3 /- = mcDi!{»j cj^^ok) tn^^-i±. in*,, 

H64*6miy, 40°C-C2051^<Df?je^ ^® jSttl*©SiJ 1 (10% w/ 
w©^Deu>yj3-;i/) lcfc^T#tj65%t?fcy s -€-L-C|!l#j2 (10% w/ 
wO^P tf U>^'J 3— ;U+3% w/wW^'Ja-X) •Cl*^90%-C&ofc 0 
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Fig. 3 
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Fig. 4 
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